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Electrostatic Discharge Association (ESDA) standards and publications are designed to serve the 
public interest by eliminating misunderstandings between manufacturers and purchasers, facilitating 
the interchangeability and improvement of products, and assisting the purchaser in selecting and 
obtaining the proper product for his particular needs. The existence of such standards and publications 
shall not in any respect preclude any member or non-member of the Association from manufacturing 
or selling products not conforming to such standards and publications.  Nor shall the fact that a standard 
or a publication that is published by the Association preclude its voluntary use by non-members of the 
Association, whether the document is to be used either domestically or internationally. Recommended 
standards and publications are adopted by the ESDA in accordance with the ANSI Patent policy. 

Interpretation of ESDA Standards:  The interpretation of standards in-so-far as it may relate to a specific 
product or manufacturer is a proper matter for the individual company concerned and cannot be 
undertaken by any person acting for the ESDA. The ESDA Standards Chairman may make comments 
limited to an explanation or clarification of the technical language or provisions in a standard, but not 
related to its application to specific products and manufacturers. No other person is authorized to 
comment on behalf of the ESDA on any ESDA Standard. 

THE CONTENTS OF ESDA'S STANDARDS AND PUBLICATIONS ARE PROVIDED "AS-
IS," AND ESDA MAKES NO REPRESENTATIONS OR WARRANTIES, EXPRESS OR 
IMPLIED, OF ANY KIND WITH RESPECT TO SUCH CONTENTS.  ESDA DISCLAIMS 
ALL REPRESENTATIONS AND WARRANTIES, INCLUDING WITHOUT LIMITATION, 
WARRANTIES OF MERCHANTABILITY, FITNESS FOR A PARTICULAR PURPOSE OR 
USE, TITLE, AND NON-INFRINGEMENT. 

ESDA STANDARDS AND PUBLICATIONS ARE CONSIDERED TECHNICALLY SOUND 
AT THE TIME THEY ARE APPROVED FOR PUBLICATION. THEY ARE NOT A 
SUBSTITUTE FOR A PRODUCT SELLER'S OR USER'S OWN JUDGEMENT WITH 
RESPECT TO ANY PARTICULAR PRODUCT DISCUSSED, AND ESDA DOES NOT 
UNDERTAKE TO GUARANTEE THE PERFORMANCE OF ANY INDIVIDUAL 
MANUFACTURER'S PRODUCTS BY VIRTUE OF SUCH STANDARDS OR 
PUBLICATIONS. THUS, ESDA EXPRESSLY DISCLAIMS ANY RESPONSIBILITY FOR 
DAMAGES ARISING FROM THE USE, APPLICATION, OR RELIANCE BY OTHERS ON 
THE INFORMATION CONTAINED IN THESE STANDARDS OR PUBLICATIONS. 

NEITHER ESDA, NOR ITS MEMBERS, OFFICERS, EMPLOYEES OR OTHER 
REPRESENTATIVES WILL BE LIABLE FOR DAMAGES ARISING OUT OF, OR IN 
CONNECTION WITH, THE USE OR MISUSE OF ESDA STANDARDS OR 
PUBLICATIONS, EVEN IF ADVISED OF THE POSSIBILITY THEREOF. THIS IS A 
COMPREHENSIVE LIMITATION OF LIABILITY THAT APPLIES TO ALL DAMAGES OF 
ANY KIND, INCLUDING WITHOUT LIMITATION, LOSS OF DATA, INCOME OR PROFIT, 
LOSS OF OR DAMAGE TO PROPERTY AND CLAIMS OF THIRD PARTIES. 
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(This foreword is not part of ESD Association Standard Test Method ANSI/ESD STM9.1-2022) 

 

FOREWORD 

This standard test method1 is intended to provide a test method for evaluating the resistance of 
footwear and foot grounders (for example, shoes, boots, heel straps, toe grounders, sole grounders, 
and shoe covers/booties). 

This test method is limited to defining procedures for measuring the electrical resistance of footwear 
and foot grounders only and does not address electrical resistance through a person in combination 
with flooring systems. For this test method, see ANSI/ESD STM97.1. For voltage generation in 
combination with a person, see ANSI/ESD STM97.2.  

A common source of electrostatic charge in a work environment is the separation of the foot from 
the floor when walking, resulting in the generation of electrostatic charge that can accumulate on 
personnel. The appropriate selection of footwear can minimize the effect of this generation and 
accumulation. 

To effectively control electrostatic charges, footwear and foot grounders must be used in 
conjunction with floor systems defined in ANSI/ESD STM7.1. 

Footwear and foot grounders may also pose an electrical hazard unless properly designed and 
worn in appropriate environments. The test method described in this document does not guarantee 
electrical hazard reduction. 

This standard test method was originally designated ESD S9.1-1995 and approved on June 5, 
1995. ANSI/ESD STM9.1-2001 was a reaffirmation, re-designation of ESD S9.1-1995 and was 
approved on February 4, 2001. ANSI/ESD STM9.1-2006 was a reaffirmation of ANSI/ESD STM9.1-
2001 and was approved on June 11, 2006. ANSI/ESD STM9.1-2014 was a revision of ANSI/ESD 
STM9.1-2006 and was approved on September 2, 2012. ANSI/ESD STM9.1-2022 is a revision and 
consolidation of ANSI/ESD STM9.1-2014 and ANSI/ESD SP9.2-2019 and was approved on March 
24, 2022 

 

1 ESD Association Standard Test Method (STM):  A definitive procedure for the identification, measurement, 
and evaluation of one or more qualities, characteristics, or properties of a material, product, system, or process 
that yields reproducible test results. 
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ESD Association Standard Test Method for the Protection of Electrostatic Discharge 
Susceptible Items – Footwear and Foot Grounders – Resistive Characterization 

 

1.0 PURPOSE AND SCOPE 

1.1 Purpose 

This document provides methods to measure the electrical resistance of footwear and foot 
grounders.  

 

1.2 Scope 

This standard test method applies to all footwear and foot grounders, including, but not limited to 
shoes, boots, heel straps, toe grounders, sole grounders, and shoe covers/booties. 

 

2.0 REFERENCED PUBLICATIONS 

ESD ADV 1.0, ESD Association Glossary of Terms2 

ANSI/ESD STM11.11, Surface Resistance Measurement of Static Dissipative Planar Material2 

ASTM D257, Standard Test Method for D-C Resistance or Conductance of Insulating Materials3 

ASTM D2240, Standard Test Method for Rubber Property – Durometer Hardness3 

 

3.0 DEFINITIONS 

The terms used in the body of this document are in accordance with the definitions found in ESD 
ADV1.0, ESD Association's Glossary of Terms, available for complimentary download at 
www.esda.org. 

footwear (shoes/boots). A covering for the human foot that has properties to control the 
generation and dissipation of static charge when used in conjunction with a static control floor, floor 
finish, or floor mat. 

body contacting mechanism (BCM). The part of the footwear or foot grounder that makes 
electrical contact with the body. 

floor contacting surface (FCS). The part of the footwear or foot grounder that makes electrical 
contact with the grounding surface. 

foot grounder. A personal grounding device that is worn on the shoe. The device makes electrical 
contact between the wearer and the surface on which the wearer is standing. This definition 
includes sole/heel/toe grounders and shoe covers/booties or similar devices. 

shot. A collective term for small metal balls, spheres, or pellets with a diameter of ≤ 3 mm. 

 

4.0 PERSONNEL SAFETY 

4.1 THE PROCEDURES AND EQUIPMENT DESCRIBED IN THIS DOCUMENT MAY EXPOSE 
PERSONNEL TO HAZARDOUS ELECTRICAL CONDITIONS. USERS OF THIS DOCUMENT 
ARE RESPONSIBLE FOR SELECTING EQUIPMENT THAT COMPLIES WITH APPLICABLE 
LAWS, REGULATORY CODES, AND BOTH EXTERNAL AND INTERNAL POLICY. USERS 
ARE CAUTIONED THAT THIS DOCUMENT CANNOT REPLACE OR SUPERSEDE ANY 
REQUIREMENTS FOR PERSONNEL SAFETY. 

 
2 EOS/ESD Association, Inc. 218 West Court Street, Rome, NY 13440, +1 315-339-6937, www.esda.org 
3  American Society for Testing and Materials (ASTM), 100 Barr Harbor Dr., PO Box C700, West 
Conshohocken, PA 19428-2959, USA, 877-909-2786, www.astm.org 


